Response to Referee 1:
Referee 1: "This study describes more general frequency of CBMN assay biomarkers and could be regarded as the study giving baseline values of MN assay parameters. Saying that this is connected with the air pollution because Turin is regarded as one of the most polluted cities in Italy is a bit overestimated. To connect MN frequency with the biomarkers of exposure to air pollution one should measure biomarkers of exposure or at least present certain data regarding air pollution in the time frame of the blood sampling to access the exact levels of air pollutants during the sapling of population. Without that, this paper is simply biomonitoring study undertaken to access baseline frequency of MN assay parameters in a healthy population of the city of Turin. In line with that authors should change the title and the aim of the study. Trough discussion section one could hypothesis that the higher MN frequency could be due to air pollution but nothing more". Authors: In agreement with the referee, we changed title and aim of the study. Introduction and Discussion sessions were modified, trying to give more emphasis to the population aspects. Moreover, as suggested by the referee 2, the introduction session was improved with some concepts about the evolutionary meaning of MNi.
Referee 1: "Authors could even give some data on the air pollution parameters form their city in the year of blood sampling but without that this seems a bit overestimated to say that the higher frequency is due to air pollution since it could be from several other lifestyle factors, dietary preferences, polluted water etc". Authors: In agreement with the referee, we provide table ( 7) , nor should they be reported to some many decimals in the tables. The rule of significant digits applies here". Authors: In agreement with the referee, we reduced the number of decimal to 2, as also suggested by referee 1.
Referee 2: "The discussion does not discuss the implications of the levels of the biomarkers for health or evolution. What is the significance of the findings?" Authors: The possible implications for human health of increased levels of MNi was discussed in both Introduction and discussion sessions. In particular, in the introduction session, we stated: "….increased levels of MNi in PBL have been associated prospectively with increased risk of cancer, cardiovascular and neurodegenerative diseases…….". Moreover, in the discussion session we reiterated that "Prolonged human exposure to high levels of urban pollution was associated with increased risk of cancer, respiratory and cardiovascular diseases, as well as a relationship was found between high levels of MNi in peripheral blood lymphocytes and increase of cancer risk……". Relatively to the evolutionary implications of increased levels of MNi, in the introduction session, we added the following paragraph: "….MNi do not represent just the products of biological errors, but, recently, other biological effects were associated to their formation. In particular, exposing fragmented DNA to the cytoplasm, MNi triggers the activation of immunity system related genes, suggesting that the presence of MNi can be sensed by the same immunity system (Gekara, 2017) . Moreover, MNi also represent a mechanism of elimination of genetic material, such as amplified genes, and contribute to nuclear dynamics and genome chaos (Heng, 2019; Ye CJ 2018) . This last represents a process of rapid genome re-organization that results in the formation of chaotic genomes, some of which could be selected to establish stable genomes (for a review see Ye et al., 2019)". We decided to insert this paragraph in the introduction session instead of discussion session, as indicated by the referee 2, because it seemed us to fit better into the introduction rather than the discussion session, and because we decided to limit the discussion mainly to the obtained results. However, if referee 2 requires it, we can consider to move this paragraph in the discussion session.
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Introduction
Human populations are increasingly exposed to a variety of environmental pollutants that may increase the genomic instability and may affect the baseline values of cytogenetic markers. Populations living in urban areas resulted particularly exposed, principally due to the increase of pollutants generated by industrial activities and motor vehicle exhausts. Moreover, the rise of population and a consumer-oriented economic approach have contributed to increasing atmospheric contamination with harmful substances. The consequence of this negative synergy is that about 90% of European citizens residing in urban areas are exposed to air pollution exceeding EU limit values (EC 2008) and WHO guideline levels (Ceretti et al. 2014; WHO 2006 WHO , 2007 EAA 2012) .
One of the objectives for public health is to construct systems that allow the biomonitoring of the health status of people living in urban areas and, in general, of the biome. In this sense, biomarkers such as DNA and/or protein adducts, and cytogenetic alterations (e.g., micronuclei, chromosomal aberrations), may help in evaluation of genomic damage and facilitate health risk assessments.
Cytokinesis-block micronucleus (CBMN) cytome is one of the most used assay for the assessment of the level of genomic damage in various human populations (Villarini et al., 2018; Gajski et al., 2018; Nefic and Handzic, 2013; Landi et al., 2000) .
Evaluation of spontaneous MNi frequency can also be useful in order to determine that background level of genomic damage that represents an important comparison value when spontaneous MNi frequency for exposed individuals is not known prior to exposure (Nefic and Handzic, 2013) . (Bonassi et al. 2011 ).
MNi do not represent just the products of biological errors, but, recently, other biological effects were associated to their formation. In particular, exposing fragmented DNA to the cytoplasm, MNi triggers the activation of immunity system related genes, suggesting that the presence of MNi can be sensed by the same immunity system (Gekara, 2017).
Moreover, MNi also represent a mechanism of elimination of genetic material, such as amplified genes, and contribute to nuclear dynamics and genome chaos (Heng, 2019; Ye CJ 2018) . This last represents a process of rapid genome re-organization that results in the formation of chaotic genomes, some of which could be selected to establish stable genomes.
Chromosomal instability was also measured by scoring nucleoplasmic bridges (NPBs) and Finally, it is known that diet, age and sex may influence genome integrity (Fenech et al., 2003; Nefic and Handzic, 2013) . Based on these assumptions, we also decided to evaluate the incidence of body mass index, age and sex on the frequency of micronuclei.
Materials and Methods

Population sample
The study population included 150 blood donors randomly sampled in Turin (Italy), during winter 2017. Individuals selected for this study were subjects without any known exposure to specific xenobiotics, except for those of the routine household and traffic. All subjects were living in the city, away from landfills, and their houses were equipped with modern heating systems. However, in the inner suburbs of the city there is an important automotive factory and numerous other smaller industrial installations that significantly contribute to the air pollution of the urban area.
In order to assess the possible influence of the age and body mass index (BMI) on the level of DNA damage, subjects were split into three age groups (21-30, 31-40, 41-55 age groups) and two BMI groups: normal weight, with BMI ranging between 18.5 and 24.99, and overweight with BMI >25.
It is well known that cigarette smoke, alcohol consumption, drugs and X-rays could alter level of genomic damage. For this reason, we excluded from the sample smokers and individuals who reported alcohol consumption, treatment for acute infections and/or chronic noninfectious diseases, history of cancer and exposure to diagnostic X-rays, for at least one year prior the analysis. Subjects received detailed information about aims and experimental procedures of the study and gave their informed consent. Volunteers, in healthy conditions when sampling was conducted, were selected and anonymously identified by a numeric code.
The study was approved by the University of Turin ethics committee and was performed in agreement with the ethical standards laid down in the 2013 Declaration of Helsinki.
Blood Sample Collection and Cell Cultures
Blood samples were obtained by venipuncture (5-10 mL) and collected in heparinised tubes.
All blood samples were coded, stored at 4°C, and processed within 2 hours after collection.
Heparinised venous blood (0.3 mL) were cultured in 25 cm 2 flasks containing 6 mL of RPMI-1640 medium, 2 mL of foetal calf serum (FCS), 200 µL of the mitogenic agent Phytohemagglutinin-L (2.3% v/v), and 100 µL of antibiotics solution (100 IU/mL penicillin, and 100 μg/mL streptomycin), for a total of 8.6 mL for each lymphocyte culture. The cultures were successively incubated at 37°C and under 5% of CO 2 in the air in a humidified atmosphere.
After 44 h of incubation, cytochalasin-B was added to the cultures at a concentration of 6 µg/mL to block cytokinesis.
After 72 hrs (for MNi assay) of incubation at 37°C, the cells were collected by centrifugation and treated for 10 min with a pre-warmed mild hypotonic solution (75 mM KCl). After centrifugation and removal of the supernatant, the cells were fixed with a fresh mixture of methanol/acetic acid (3:1 v/v). The treatment with the fixative was repeated three times.
Finally, the supernatant was discarded and the pellet, dissolved in a minimal volume of fixative, was seeded on the slides to detect MNi by conventional staining with 5% Giemsa (pH 6.8) prepared in Sörensen buffer. 
Statistical analysis
Statistical analyses were conducted using the SPSS software statistical package programme (version 24.0, Inc., Chicago, Illinois, USA). Differences between sexes, age and BMI groups were evaluated by ANOVA, Wilcoxon Mann-Whitney U test and regression analysis. All Pvalues were two tailed and the level of statistical significance was set at P<0.05 for all tests.
Results
General characteristics of the studied population
The demographic and genotypic features of the investigated urban population are reported in 
Discussion
In their daily activity, people are exposed to a wide variety of environmental pollutants, some of which with known genotoxic properties. In particular, urban air is a complex mixture of many different chemical species (Feretti et al. 2014) , most of them with carcinogenic properties (WHO 2013) . In this scenario, human biomonitoring programs provide valuable information about environmental exposure and can help to identify potential health risks. Indeed,
The aim of the present study was to evaluate the MNi frequency, as a biomarker of DNA damage, in peripheral blood lymphocytes of non-occupationally exposed subjects living in Turin (North-West Italy).
The frequency of micronucleated cells observed in our sample (7.17‰) falls in the range of 3-12‰ established for non-exposed subjects by the Human Micronucleus (HUMN) international collaborative study, that also established a mean value of 6.5‰ (Nefic and Handzic, 2013; Bonassi et al., 2001 A possible explanation of this relative high incidence of MNi observed in Turin, could be that, because of the heavy industrial activity and the significant increase in the number of cars in the last decades, in Turin a high atmospheric contamination by particulate material and nitrogen oxides has been registered (ARPA 2019, Table 5 ). Moreover, Turin is a city located in the Po river valley, an area where air exchanges are limited by the surrounding mountains, winds are weak, and air pollutants can accumulate easily. As consequence, Turin is one of the most polluted European cities in terms of particulate matters and ozone (WHO 2013), whose mutagenic potential has been suggested in a number of studies (Alves et al., 2016) .
Prolonged human exposure to high levels of urban pollution was associated with increased risk of cancer, respiratory and cardiovascular diseases, as well as a relationship was found between high levels of MNi in peripheral blood lymphocytes and increase of cancer risk (Bonassi et al. 2011 ).
However, the observed differences in the level of cytogenetic damage among different cities could be also related to differences in the local environmental conditions, as well as there are many different unpredictable agents that can cause an increase in the As for the role of sex, no significant differences we observed between females and males in the frequencies of MNi, NPBs and NBUDs (Tables 2 and 3 ). This result contrasts with that recently observed by Gajski et al. (2018) with the same cytogenetic biomarker. A convincing explanation for a possible gender difference in genomic damage levels is still missing. Different genetic history of populations, as well as polymorphisms in damage repair genes may, at least in part, explain these conflicting data.
It is known that age is an important factor to be taken into consideration when designing human population studies. According to a number of studies on age-related genomic damage incidence in control populations (Cho et al., 2017; Bonassi et al., 2001) , the results obtained in this study suggest an influence of the age on MNi rates. Indeed, we observed a significant increase of the frequency of MNi, but not of NPBs and NBUDs, in the older groups compared to the younger ones (Tables 2 and 3 ). These data could be interpreted as a signal of a potential increase of defects in DNA repair processes with age, resulting in a progressive accumulation of genomic damage and consequent increase risk of cancer (Garcia-Sagredo 2008).
Finally, in our sample a correlation was found between BMI and genomic damage measured in terms of MNi, NPBs and NBUDs (Tables 2-4 
Conclusion
With this paper, we aimed to establish the baseline frequency of MNi in a sample of the urban population of Turin that, like all urban populations, is exposed to high levels of environmental pollutants. This type of data assumes a more important connotation if we consider the fact that, in the present study, as well as in other studied conducted on control populations, we analysed subjects not exposed for professional reasons to xenobiotics, but that are simply living in a city, like Turin, with many problems related to urban pollution (Raaschou-Nielsen et al. 2013; Santovito et al. 2016) . In this sense, we hope that the results of this study can be used as a stimulus for future biomonitoring programs in other Italian and globally distributed
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